In reliability analysis, it is quite common for the failure of any individual or item to be attributable to more than one cause. Moreover, observed data are often censored. Recently, progressive hybrid censoring schemes have become quite popular in life-testing problems and reliability analysis. However, a limitation of the progressive hybrid censoring scheme is that it cannot be applied when few failures occur before time T. Therefore, generalized progressive hybrid censoring schemes have been introduced. In this article, we derive the likelihood inference of the unknown parameters under the assumptions that the lifetime distributions of different causes are independent and exponentially distributed. We obtain the maximum likelihood estimators of the unknown parameters in exact forms. Asymptotic confidence intervals are also proposed. Bayes estimates and credible intervals of the unknown parameters are obtained under the assumption of gamma priors on the unknown parameters.
Introduction
In medical studies or reliability analysis, it is quite common that more than one cause or risk factor may be present at the same If an experimenter desires to remove live experimental units at points other than the final termination point of the experiment, the Type I and Type II censoring schemes will not be of use.
The conventional censoring schemes do not allow for units to be removed from the test at points other than the final termination point. Intermediate removal may be desirable when a compromise between reduced time of experimentation and the observation of at least some extreme lifetimes is sought, or when some of the surviving units in the experiment that are removed early on can be used for some other tests. Therefore, the loss of units at points other than the final termination point may be unavoidable, as in the case of accidental breakage of experimental units or loss of contact with individuals under experiment. These reasons and motivations lead reliability practitioners and theoreticians directly into the area of progressive censoring.
Progressive censoring scheme can be described as follows. Carlo simulation of inferential procedures is carried out in Section 6 and finally we conclude the paper in Section 7.
Model, likelihood and MLEs
Suppose that  identical items are simultaneously put on a 
Note that for case II,                 and
observed. Based on the observable data, the likelihood function can be written as;
for Case II,
From likelihood function, we have
Therefore, we obtain the MLEs of   and   as
Confidence intervals
In this section, we propose different CIs of the unknown pa- 
Bayes inference
In this section we approach the problem from the Bayesian point of view. It is assumed that the parameters   and   are independent and follow the gamma(    ) and gamma(    ) prior distributions with    ,    ,     and    . Therefore, the joint prior distribution of   and   is of the form:
Based on the above joint prior distribution, the joint density of the   ,   and  can be written as follows.
Then, the posterior distribution of   and   , given , is obtained as: 
Illustrative example
For illustrative purposes, we present here a real data analysis using the proposed methods. The following data set are some small vessel electronic appliances exposed to the automatic test machine (Lawless, [12] ). This data set was analyzed by Mao et al. [7] . There were 18 risk factors for the failure of the appliances. Among the 18 failure modes, only failure mode 9 appeared the most times, to be accurate 17 times. 
Simulation results
In Table 2 . We also compute the average confidence/credible lengths and the corresponding coverage percentages. The results are presented in Table 3 . The corresponding coverage percentages are reported within brackets.
From Table 2 
Conclusions
In this paper, we consider iid exponential competing risks model under generalized progressive hybrid censoring. We obtain the exact inference for the parameters. We also obtain an estimate of the asymptotic CIs. Analysis of generalized progressive hybrid censored competing risks data
